SHELXTL-PUS [10}.
Two nilrate groups and a water molecule are disordered.
The disorder of cach nitrate anion has been treated assuming a population factor of 0.5 for the nitrogen and for one of the oxygens. The oxygen of the disordered water was also given a 0.5 population factor. Data collection on a different crystal of l was also carried out at 120 Kinorder to reduce the degree of disorder and to get a more accurate description ofits structure. Unfortunately, the disorder was not reduced by cooling, thus proving that it is mainly statistical. Only the structural data at room temperature are reported because the final discrepancy indices at low temperature were not better. All non-hydrogen atoms, except the oxygen atoms of water molecules, and oxygen and nitrogen atoms of disordered nilrate groups. were refined anisotropically. The hydrogen atoms ofthe bpym Iigand were set in calculated positions and refined as riding atoms. They were all refined isotropically. Final geometrical calculations and graphical manipulations were performed with the PARST program [11} and the XP utility of the SHELX-PLUS system, respectively. I:
C 48 H 50 N 10 CU 7 0H (M, = 1937.9), triclinic, space group PI. a = 11.553(7). b = 13.164(7), c = 13.419(8) A. X =70.66 (4) . p = 82.21 (5) , i' = 64.14(4)". V= Chem. 1983, 7, 95. [12) Bond distances and angles in the bpym ligands are in agreement with those reported in the literature. The pyrimidyl rings of bpym are planar. However, the bpym as a whole is not planar: the dihedral angles between the pyrimidyl rings of the bpym ligands bound to Cu(l). Cu(2) and Cu(3) are 3.6(3), 2.5(3), and 4.6(4)", respectively. [13} At first we considered only the interactions within the two dimers and the trinuclear entity and the best fit was made on / 1 and 1 3 as variables with The study of compounds with higher coordinate silicon atoms is currently one of the main areas of research in silicon chemistry.!IJ In the past few years. ionic }.
5 Si-silicates have been investigated particularly intensively. With the systematic elaboration of a new dass of substances, the spirocyclic zwillerionie J. 5 Si-silicates, this area of research has recently expandedP· 31 These compounds are neutral molecular ), 5 Si-silicates in which two diolato(2-) ligands and one ammonio-substituted organic group are bound to the Si coordination center. 
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optically active compound of pentacoordinate silicon. Its optical activity results from the presence ofthe two chiral (R,R)-tarr-· trato(4-) ligands and the two chiral Si(00') 2 C units.
Compound ( + )-4 was prepared by reaction of (aminomethyl)triethoxysilane1413 with (R.R)-( + )-tartaric acid (molar ratio 1 : 1) in aqueous solution and isolated as a 2: 1 mixture of ( + )-4 and ( + )-4 · 3 H 2 0 (yield approx. 88%). The formation of ( + )-4 (100% ee. 100% de) occurred stereospecifically. Compounds ( + )-4 and ( + )-4· 3 H 2 0 were obtained in pure form by mechanical sorting and then characterized.1 5 1 The trihydratewas structurally characterized by X-ray diffraction on a single crystaJ;I 6 1 this was not possible in the case of the water-free compound because of its poor crystal quality.
The molecular structure of ( + )-4 in the crystal of ( + )- The results presented here suggest that a rich complex chemistry of higher coordinate silicon in aqueous solution may be developed, in which diolato ligands derived from natural products (such as tartaric acid in this case) are of particular interest: it has been speculated in the literaturel 91 that silicon transport in biological systems might be based on higher coordinate Si species, and complexes such as the title compound could be of interest as model systems in this respect.
Experimental Procedure
( + )-4/( + )-4 · 3 H 2 0: 3 [4] (800 rng, 4.14 mmol) was added to a stirrcd solution of (R.R)-( + )-tartaric acid (622 mg. 4.14 mmol) in water (120 mL) at room tempera· ture. Thc resulting clear solutionwas concentrated at 60 "C/40 Torr to a vo!ume of 100mLand then allowed to stand undisturbed at room temperature for 96 h (formation of the first crystals ca. 24 h after the reactants were mixed). The solid formcd was liliered ofT and washed with ethanol (3 x 10 mL) and then dried at room Iernperature in a nitrogen stream: yield 780 mg (ca. 88 %) of a crystal mixture composed of ( + )-4 (colorless, thin needles) and ( + )- 4· Sc'ct. A 1983. 39, 876-881) . Further details of the crystal structure investigation may be obtained from the Fachinformationszentrum Karlsruhe. D-76344 EggensteinLeopoldshafen (FRG) on quoting the depository number CSD-400670.
[7) The quantification of the distortion in this form relates to the transition from the ideal trigonal bipyramid toward the ideal square pyramid along the reaction coordinate of the Berry pseudorotation. The degree of distortion was calculated according to the dihedral angle method described in the Iiterature 11 0). using the values given there for the reference geometry ofthc ideal square pyramid. [10) R. R. Holmes. J. A. Deiters, J. Am. Chem. Soc. 1977,99. 3318-3326. [Zr 3 Cp 1 (0 1 CNiPr 1 ) 6 {p 3 -0)(p 1 -CCO) The formation of carbon -carbon bonds from the C 1 feedstock, CO, isafundamental reaction in organametallic chemistry. Reductive coupling of CO to give fragments containing C-C multiple bonds has been reported.lll In these reactions exhaustive transfer of oxygen from CO to cations of early transition metals, lanthanides, or actinides occurs. On the other hand, less extensive reductions of carbon monoxide occurs with alkali metals or solutions of them to yield (CO);:'-species, n = m = 2; 121 n = 4, Figure 1 shows the molecular structure1 9 1 of 1 b, which consists of a Jl 3 -0-bridged triangle of zirconium atoms. Two of the meta! atoms (Zr2 and Zr3) are coordinated to bridging carbamates and to the cyclopentadienyl and Jl-CCO ligands; the third zirconium atom (Zrl) has bridging and terminal carbamato ligands. Furthermore, a silver ketenylidene complex has been prepared [ts] from a silver salt and ketene or ketene precursors. The isolation of compounds l corresponds to a new preparative method by which the Zr-coordinated carbonyl groups are reduced to the Jl 2 -ketenylidene Iigand without addition of an external reducing agent. The four reducing equivalents required by this process (2 CO -+ C 2 0 + 0) are provided by zirconium(n). The proximity of the meta! atoms in l may establish similar conditions to those at a meta! surface on which an analogaus process might take place. The simplicity and the high chemoselectivity of the reaction reported in this paper, and the high
